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=B (57) Abstract: A novel fructosyl amino acid oxidase which is excellent in heat stability. Moreover, a fructosyl amino acid oxidase 
^= gene encoding this novel fructosyl amino acid oxidase; a recombinant DNA in which this gene is inserted into a vector; a transfonnant 
= or a transductant containing this gene; and a process for producing the novel fructosyl amino acid oxidase which comprises culturing 
= the above transfonnant or transductant in a medium and collecting the novel fructosyl amino acid oxidase from the culture. 
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m m m 

i^■rv^5 (#^¥5- 3 3 9 9 7tm #^¥6-6 5 3 0 0^11, #§S¥ 
2- 1 9 5 9 0 O-^&m, #i¥3- 1 5 5 7 8 0 #2HBL #5S*P4-4 8 7 4 
-5§-^fft, #H¥ 5-192193 #P?¥ 6-4 6 8 6 „ 

h p.-,^ — UHbA 1 c (^^^Bt^^Hlb^lt/cbO) ^ 
j£g SftTV^. r©H b A 1 c Srllfc^off l^ttS^Si: IT, 7^ 
* h^7 5 yi^^^" ^ «r.ffl « IP^^aa^^tEfe. i-Jfct?*>, H b A 1 c 

tetr^u * -7jv# ks^hj (y v^tf? £ -75 yasaMffc^jftft: 

t©T'7v Y V ik&M<D-m) (Ci^tt^f t^V«, fcirjttf^y^^x 
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5°C, 1 O^ia^lSftftiSmJ: y> 9 0%i^±^i-S/c*, »*M4#ffi<, 

y ^^^7;^ h^7^; ;^t=3r^y- ^it^C^W^Fl 1-15 5 5 

( b ) Mil p H : 7 . 5 ~ 8 . 5 

(c) ^c£p H<DfSffi : 5. 0 — 10. 0 

(d) tfsJB3i?&<E>*5ffl': 4 0°C~5 0°C 

(e) 3&&5£te: 5 0°C, 1 O^O^IT' 8 0 

(f) ^t:i(&8 8, 0 0 0 (^«5B) , 4 4 . O00 (SDS-PAG 
E) 

£<bf^ S*T© (a) , (b) Xtt (c) ©7^F^7 5;ft 
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(c) SB?0#.#2-e&£*L3T5 /&gB?!l£: 8 0 %EU:©*B1H4£**1-T =• 7 m 
#3i§§flte, £*T<£ (a) , (b) Xte (c) ©Wi7;^b^V7 

(a) iB?y#^2^^$;ft5T^ y^lB^J^fe&s^^^Sfo 

(b) @e?'J#-§-2T^£*L5T 5: y miE?!H-*3VM:> 1 ^ £>tMlltf)T ^ y 

<*bKl, ^T© (a) , (b) (c) (DD-NAfrbftZmfc* 

( a ) @E?lJ#-^ 4 "C^ $ tl 3 i&^@B?iJ d^*5DNA 0 

(b) ia^iJf 1 4 T't § J! 5 tSS^J^ b ^ 5 D N A O^SX (1^: © 5 %<V1 5 
5* JC&=* — KtSDNA. 

3$M&;l#DNAT*fe3o 
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So 

lift, jf^m**^?— If (Type 4) O^al p H &7f;-fmx*h 5 e 

0 2lt ^BJ^-^v-y— if (Type 4) <DftmW&<omm Sr^tlH-efc 5 

o 

D3(i, ^PJ^-^rV^— if (Type 4) Ogc5£ p HfSffl £r^-t1HT*fc 5 0 

EUte, JtmW**^?— (Type 4) ©i^«:/TtilT*fc5. 

3§ m & m m -f ^ * <£> * & <*> 

*385SOlraft7;^ h^7 5;»t*^-« (KT, ^^^^^ 

y— ifj £vn?) tte, Tia©afl2^»ttJf**"i"S^^>^^T5 y**^ 
(a) flga&tfaw&JM* •. »*o#STT?-f ^ ^ 2»mxtte©»*# (t-v 
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R i -C-C-N-C-COOH 

II I I I 

O H H H 



H2O + 02 



R2 



Ri-C-C. 
II 
O 




H 



H2N-C-COOH 



4- H2O2 



£<Z>5£*, Ri«U S-OH, - [CH (OH) ] „ -CH 2 OHIft- (C 
H 2 ) n -CH 3 , „ tt 0 ~ 4 ©Mlt, I^lia-T^Mi^S^t, 

(M?6- 6 5 3 0 0fM) Jfeif^ajSJf e>ti/5 0 

(b) SiipHO^ffl: 7. 5 — 8. 5 

iflHT, Mcl lva inelfi (pH4. 0-6. 0), 100m 
M!) ^Ifl (pH6. 0 — 8. 5), 1 0 0 mM^Tkit !> 

i.-^tMJ^iil (pH9. 0 — 10. 0) £J1V\ <D p HK:*^ 
t\ 3 7^K:TiliS50S;£: : fT&v^ ^igpH^^fe^o 

(c) £j£pHtf>«£ffl : 5. 0-10. 0 

Ifiat, McllvaineW (pH3. 0-6. 0), 10 0m 
MDy^U^AlIrl (pH6. 0-8. 5), 1 0 0 mM^TKit h !) ^ 
A-^itM)7Aift (pH9. 0-10. 0) 5fc*<£pH(c*^ 
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(d) tfUBiii&OtfSBS : 4 0°C~5 0 °C 

(e) f»££tt : 5 0°C, 1 0 %EU:fiH42S# 

, 10 0mMr/l*!)!)Aiit (pH8. 0) 5 0°CT*10^FI 

Ji|B^a^#T"C% 5 0 %£JUb, ffft<tt8 0 %£Lk, £ U < W: 9 0 % 

( f ) #^-4 :^8 8, 0 0 0 (^Ht«) . ^44, 000 (SDS-PAG 
E) 

UT#bixS*^'>^— tf&ifSriMfS- -Wilt, 
^T<£> (a) . (b) XJ4 (c) teZ<D*&W**^?-l£m&mfhtlZ>o 

(b) iB^JS-i-2TfS$'tlS7 5 /$IBW-*5V^ l^f>»i©7$;»^ 
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(c) m?m-%2 t't^ti5 7^ y mnmt s o%u±<Dimm^.^-tT^ym 

BB?U k (Dttm&fc 8 0 %^_h-Cfctu^#fc^JPI^^ < , m*-t£. 8 0 %£Lfc, » 
SL<(49 0%^ St>»^ U< it 9 5%£U:T*fc5. 
**M©*f**7/u^ h WWTS yit^fi/^-f^3- Y-rZ>7JV? Y^jv 

J3\ ±13 (a) % (b) XJ± (c) 1£Z<D&&m*2c^?'— <?«:=» — K"T5it^ 
^ $5>fc, £IT© (a) „ (b) Xtt (c) ©DNA^tf^t^r^ 

(a) mFm^4x*m&fr&M.^mmfrbts:z>r>NA 0 
*as^±oaj^i 8 o%£Ui<0*ai^te£?j*L, ^ofr^&^/i^ y®? 

h y ^s?*^ h^#tw/!) ^xtsj tt*, dna£ 

'^*3(5©DNAJfcfiSDNA©»f^@^Ufc7^/u^- 6 5°C 
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, Current Protocols in Molecular Biology (WILEY Interscience, 1989) ^ 

^Jt©*BlRH4Sr : ti* ; 5DNA*s#»f btb5. 9! *3 S , ^IX 

NAJ ©*im£W\ «*.Hf8 0%£Lh. 0£U< «t9 0%£Lh. ft^»^L-<f* 
9 5 %R_hT?&5o 

* JWi***-'?— & (#^^6-6 5 3 0 0-£2f«) ft^W£>*b£ 0 

h u< tz^^* 9 i'lM'^a-j*— K n-^^^-n' b ^ -n- 
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„ Current Protocols in Molecular Biology (WILEY Interscience, 

1989) mM,<DJj&fc£V)^ iMDNAXI4mRNA«t5 0 ££>fcmRN 

*DNAXttcDNA©7^^7!J-^m. ov^, JilEt£fC£r#ll-1-5 

^.^VN-C^-fe^DNAXf* cDNA©7^^7!) ^ y 

5' RACE^3' RACEMif©lS*^P^7-^iliS^ (PCR?& 

ew^at-e-^nf^^tpDNASrJtis**. rat $i*r-c^ft 

y ^AjR^0ft5l5<D7^^ h^T5 /Sfed-^r^^— ^ate^ (#§8^1 1-1 

55579m) *i£tfmffbtoz. ztib(Dmfc*te, n 

KpFA5DNA (#HB¥1 1-155579 
-5§-&f&fB*0 #J?lte\ QIAGEN (^r7yytt© £JB ^ £ »C £ 9 

DNARtlt PUC119 (*Sit%fcM) , PBR3 2 2 

) , pMAL-C2 (NEW England Labs *fcjR) ^<0^"7^% K-K^-DNA ^ XENBL 

3 (StratagenefrM) , XDASH I I (7^=^th») «©/<^Pt77-^ 
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? f—Mkm&m^zz. t&m&z. Mfcmaz, flo&wr. pBiuescript i i s 

K + (StratageneftgSD UV\ 

^cM v > ^ ttsc & ^--r ^ ^ * ^— e & =» - K-r s at-e^f - $ ti 

l*tcS3f5<3D-|4«SrJRJJ:i-5^-^;>^— ^Sr=» — K^itte^ 1-15 
5 5 7 9#&3RIB*L IB#l#-S§-3) if £##5 r 5. £ fete, r^at 

^Irti^^S^-frS^^ll-fci^fcT^ytaSSr^D^ lift 

T*#o^ #|;U;£> fl&lE #^7* $ FpFA5DNA (tew*!* 1 1-1 

5 5 5 7 9-§-2^!E*c) f-, ^ h'p^r^T^y, 3EfllBI*^«>fl2^**3WSr 

1ti!R<D*y >&«^t-5*»(t4**»*il**^tt>:*aE»*^C$*5*:«)©fll 
fcftffiTfc 5 JMtfcife, rcilllt^?^^ KDNA^II?6!)l: 

©!lii#DNA^»7A, Q I AG EN (^T^^fi) ^Sr^Tflffi! 
!*©Wx.ftDNAlr#5. 

2, #£U< tt^lllJMl 0 9, DH5 a (#fc:jfc#Sfr*t8!) . XL 1 -B 1 
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u e = ^ (*)'») fH»iXMiAU ^©■JWfcSttfc^A' 

, v ^^~j*t£}£<Dmmn\^m\^*im*^mz.n.u. 3 7°c-?ip#Fsjfs^«£eu 

—if, TOOS, 4-T5: /T^^-t: 0 y ^Sr-atfO. 1MU ^t* D ^^tit 

( P H8. o) ^Wi^tcmtm^^, m&<D%&<Dm&^&m^-rz>o 
z(omz^x*mw**^?-^&MM*mir%3&nmmfc&nz^b&xz 

©y/^k^T^i^^-t' 6-6 5 3 0 0f^S) jcov^ 
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$t*W^-t'(Type3) ft if&aiitfS £ t # 5„ Type 3 

^c^—e^ rat 2Ti$^7 5 y^ga^o^b 1 7 5 yuai^f^ 

ftiSfc £ 5 9 0 % ^ Jfe o fc@B?!)## 2l^$h-57 5y gfeiB?!l Sr^ 
M^m^-^r^^—^ (Type 4) 3eM;*:J3§0 (E. col i) DH5« (p 
F AH 5 ) %m\-f 

*fc. *»W3t€"^0— tT, JhlBLfc*^^^-- * (Ty p e 4 
) (SB^!I##4) WSiiiK^S. B3»-*2«r=i — K^SBB58# 

i^^f 6) ic^Kt^FERM B P— 7 3 7 8 £: tttfi (M^ffcB 
#11^220) £ft-CV^„ $ bK:**Mate-?-i UT, ffi?U##2T**£ax5T 

5DNA^, ga^J##4X*^$tb5^SSE^I^5>^SDNAO^:SX«l 5 

<ft£B#J <£A##J&0O£ LTIi, @H^J#-^4 0^iB^Jl?feSiB^I#-^-5~ 1 4 
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■ piR-r.5©*S3gS-efc5o 30~42°C. »t U< H: 3 7 t|d^ 

*s»*uvn„ *friM$T«, t^ttii !)*^p^^-^'y^-fe^^t5^it, ii 

i:##*LV\, ^<£>4tl£\ 4 lit lti*5 ^ « 
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, S D S - P AG E Klr/TttT'fc 

a. ^ons 

(1) : POD- 4 - AA^ . 

1. OkUO^-^'7M Cfc#ilfr*fc*L TYPE III) . lOOmgO 
4-7577 ^ lf!)7 (m^b^ltM) £ 0 . 1M©!J ^7J JJ 17 A^®^ ( 
P H8. 0) fcmMls. lLl^ttSo 
( 2 ) ftgg 2 : T O O S mt& 
5 0 0mgOTOOS (HOt^M) W a-^3£»7kfci£# U lOOmlfC 

( 3 ) 3 : £5t£& (15 0 mM ; 5 mM) 

7/1^ 1- vVl^U yy3 5 7mg ^^ty^ttiLT 10ml fc!5£3£"f 

^il/^PHs 4 1 7 m g Xtt 4 6 2 m g ^-f t y^*l* U t ^ 10ml 

b. ao^fe 

HHfc*fc&in;fcift?nu 3 7°c-e5^p B ^'liJp?ai-So 1 o o. n 1 

14 
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3&jp;t-cft<»-efcfft, ft%%m\ (U-2000A. nmtm) k&v. 5 

3 M © 1 i)fl$>^ 9 i: to, fc*5*MS*tt, 100^1^13 

<DftbVtel 0 0 /x 1 O^^V^TK^P^o^^ttflBt ^kUfc^^T^ 

(A) K©iS 

(1) S8ajfe^flc7 p 9^5 KpFA5DNA©ii 

^7^5 K**"t-S^Ji* (E. co 1 i) DH5a (p FAS) ^ LB 
t&ife (1 h- h V Zf V ^> 0. 5%mm^*X. 0. 2 5%NaCl) 2 

0nill«LT, 3 7°CX'2 OTOt 5MU*^5r#fe c JblS^rliSI ( 
E. c o 1 i) DH5 a (pFA5) tt, aSlff ftftAKilttWtt'&W^Bf 4$ 

15 
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ff^^te-fe V^- (^mo<a*rfT*lTSl#^l 4^116) fcSI6#*F 
ERM BP-6 1 8 2 £ bTWffc (1**160 ¥j*9¥llJ3 21 H ) Ufo„ ^ 
mmm&7 0 0 0 r pmtf 5^Wai'i>^ll|-t"S- fcfcj: 5*MU*C*#«r#fc. 
:©|i$J:^)QIAGEN tip-100 (^T^VttS) Sr^Tilftlfejitt 
Kp FA5DNASrttWUT«fMU 11^7^^ K p F A 5 D N 

( 2 ) T 5: 7 ^*M&££7U£r%X bfcla^x^T 0 ^^ U*pFAN5DNAO 

jtfdr-^vi^JH&P CJLmfcXVMtia-rZtctbVl^'f ^LfcIE^J##l 3,14 

^Jlfclf— i 5 A^U7C 0 @B^J#-^-5~l 2 (D^Mfb^TA Polynucleotid 

e kinase (^SittbM) &m^X V fWtik~§rZ. — *\ 3 fc:IB*ft0>4fta£ 

l3?iJ^opFA5DNAI:ii^U I2?!]#-^ 1 3 , 14^^7-<-7-iU 
Ex Taq polymerase (SSatttS) SrJBV^T P CRKJft«:?TV>. C*igfi!lSr = — 

K-rsae-^wtf&WKi-fc. *e>fc* *»fjts:Ndei (»— <t:^*iatfc«) > Ba 

mHI (SiBattfcfit) -e^SUfCo £ fetpUTE 5 0 0 k' DNA (Journal of 
Biotecnology 52 (1996) 11-20. fcfBfO SrNdelT^g Lfcft, BAP«iI(S 

lsmfc*V zt^t U*^h\ pFA5DNAft*I^lf^ pUTESOOk 
' DNA»rJf W Ligation Kit ver. 2 (^igittfcS) SrfUfliU^W** 

-i^a^U ^tbtl/fc^^^^ K&P F AF 5 £rl&£Lfc„ Il:^7^U^ 
BamHI, Bglll-C&SU pBluescriptll SK + &BamHIT*ijU®T l/> BAP^S^o 
fcfcOtejS&^&^fc^fcP F AN 5 UfCo >B5V>T, (1) {-15^©^^ 

teJ; 0 p FAN 5 DNA^l 0 0 ft gPMUfc 0 

(B) ^M^^s/^-^X^BW^^^^^M^^i"*^*©**© 
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JblBlI^x:^^^^ 5 K\ p F AN 5 DN A 1 00/ig©?t)> 20 n g&R 
V^XLl-RED (STRATAGENEltl) (mM<om, ^7^ 5: K^H 
Mfc^v — ZfeZ. < > M£££C^>-rv^ £D. M. Morrison© 

^ft (Method in Enzymology, 68, 326 — 331, 1 
9 7 9) ^cTff^il, 1)5 00 0«c(D^5ttelfet5(cSr#fc o ^'=i n ^ 
bT^^S' KDNA£r@JR*r5fc*teQ I AGEN sol I (^rT^W±M 
) &^*£i-&_L ^/l/y ^— t?=i n = — &3t£^£>s tr^y 
JRU ^^IfOQIAGEN^feT«IEtift7°7^5 K P F AN 5 
DNAlrl 0 0 /i g?f fc 0 2 0 m g ^V^D. M. Morrison ©^fe ( 
Method in Enzymology, 68, 3 2 6 — 3 3 1, 1979 
) l^ot«DH5 a(l#»l)^ffell, HjIOOOWI^ 

(2) aMSBB:*-*^— tf^e#©31ft 

mzuyyjjv^ 3 o°c-x?— Bfe^#U7t 0 rHTi^fcvT 1 !)*^^- 

(Cl 0 m g /m lLysozyme (Sigma ?±M) UfeHybond- 
N + (Ame r s h a m*fc§g) SrWf-^^ A ftVN £ 5 fcifi 3 7 °C 

T'3 0^fft5 o ^e©#. Hybond-N* Zm^mMfrblttf^, fiM 
»s#*U7c®^SH;i#S<£ ? (cff LV^3^ig3fe_kfc*Hi:, 5 5°CT-1 
■f5o ^©F B 1fc2mM7;^hv/^^ye/^ lmg/ml^t^r^^-f ( 
jH€#mtM) , lmg/ml4-75;Tyft°yy (mj^fcj&fctg) , 10m 
g/mlTOOS (|Ht^#i±M) ^r-atfO. 1 M© D D V J^Mffim (p 

H8. 0) {JlSLfcHybond-r SrJElcU ^if©Hy b o n d -N + 

r r -?mtK £ 4x7t^-fe L-7c 1 0tf^lNt2m 1 ©LB^i (50/i gAmp 
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i c i i i n**p) -emfc&m^s 7?*$. Kii:t*n5ai:«*Hfc7^ 

, ^T^mil^tB^O. 5ml ?r4 7°CT'l O.^lUcf, 12000rpm 

;^h;V7^tt^r^^-t* (Typel) £ •e<D£jg*Mi^£r#7c 0 
(3) tt&oflfflir 

. ±|BT^#U7c^$tbfc^-^rv'^-if (T y p e 1) '^K*fe*»e> (A) © ( 
1) fcfEafetf^&fc.fc «5 ^7^^ KDNA4MWRU (1) ^7jfe^«t « 

I^iAU fl^T (2) ©^ilfc&JBV^ ^Stt&tefcfc&gSfrfc^^- 
if (Typel) SrJfclfcMfl^ ttIK^V\ 4 7 °C. 1 O^i&lfciS 

-if (Ty p e 2) £^*J!I0£rEt# Ufc e 

■ ■ ±&<DZZ>K&&£tl1t**i/4?— j e (Type 2) ^ig^m^^ffi V>T, _h 

8 Oro^^ofc^lSPJ^-^^^— if (Ty p e 3) ^^JM £r#7c e ££>KlT 
y P e 3<D*ft&**t>'y—&&.M*nM&R^-C* * R**^** 5 5g 
nil?5 0°C. 1 0^©«II^5i$W^9 0%fc^ofc*^PJ^-=¥ 
if (T y p e 4) £m*JM (E . c o 1 i ) DH5 a (p F AH 5) Sr 
#7c 0 #38813 ^S^—if (Type 4) afrg-^Sr = - K"f"S ^7^ 5 K p F A 

ERM B P - 7 3 7 8 UT^teUfCc 

(4) *f<Diaro/c^f©^g 

J&U, 3 7 OA DNA Sequencing System (T^v^f K'V ^^fAX|tl) 
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O 

itl/fciD. 1&m*-* 9 s#—'& (Type 4) SUS^^ SB?!]#-§- 4 

?Ufc^T@E^J##2fc^1-<}; 6 0f l©^vt=^77 = ^ 18 

il©7^7^fy^t y 2 6 i#|©P'fv'yiMft=^iI^ 
TV^r £^#^o7c 0 IrI^^^BJ^^v-^— tf (Type 3) T'te, Ifi?!i# 
#1 (£^$;ft,£T^ 7^13^1 *-*3^T. 6 0#lWUt=^77 = y|:, i 

(C) ^^^-^rv-^— ^©^^S.t>*-?r©S>fk^^tt« 

JifEOJ; 5 iCbX#b^7t*^BJ^-^ri/^-if (Type4) It Z>J&% 
^If (E. c o 1 i ) DH 5 a (p F AH 5 ) £LB- ampittl 
0 LUtlU i?t-77-^ i^* — £,fflV^ j1^.*1 L/m i n, Jt^Sg^ 
6 0 0 r pm©##T% 3 0°C, 2 4 B#P^ift#±^# Ufc. # btbfcig^ 1 0 L 
Ir7 0 0 0 rpm, 1 O^m^lUtilU 5 0 mM y^-g^y^A^ 
«|( P H8. 0) ILiMUto ^:^#> M^fci <m#:£?&#U 10 

, ooorpm, i o^com^x v ±m&mw.v, nmmwtt vtc 0 r©ti 
i Mmt* y -7 ^-^w 5 o mM y ^-wt* v v j±mmm (phs. o ) x^mt u 

tcl LODEAE-S ephacel*7A^a-^ h^77>f}^f$^ IrJ^ 
ffilLT?^lfe. 0. 2MW!)^t ; l5 0mM!)yi*y^ 

(pH8. 0) &tf0. 4MtflS* y V J»tt5 0 mM y ^M*> V !7 A 
i^W^ (pH8. 0) Wtll0L^|V\ t?7i?^l/hfo£ vmmfe&'ffift 
£*§|iJU7t 0 ?£tt®#tf>Jfc 2. 4U/OD2 8 0 nmt^ofc. 

#P>tt7t^|g^-ariy^— if (Ty p e 4) ©g<ffc^lftttSCte r TIBOii Y) 

(1) fttS&tfSftttAtt 
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7 bisA"**) ^> f -7fr9 hi/frV S^&fflV>T, 

(2) ^aipH 

- Mffi^ IT, Mcllvaine jj&ffrft ( P H 4 . 0 — 6 . 0) . 10 0 m 
MV -y&% V V&WffiW. (pH6. 0 — 8. 5), 1 0 0mM»KIth!J 

( P H9. 0-10. 0) Srfflvv ^*<DpHfc:*$V^ 

Jbofe, Hii!), *»wt^^-^o*«pH»7. '5-8. 

(3) «UH38ia©*&H 

£©f£JH3Sia©*5BI«:. 4 0 — 5 0°CT?fco7t 0 

(4) gc^pHf5B 

ittW^i: UT> Mc I 1 v a i n e&ftrft (pH3. 0-6. 0) , 100m 
M!)yf*!)!)Ai«fi (pH6. 0 — 8. 0) , 1 0 0 mMK»**t h V U 
A-^ttMJ7Aiffi (pH8. 5 — 10. 0) &J8V\ &*<DplUZ.&\,^ 
3 7*CT?1 0^IB*lUft, ^©a#flH4Sr»l3tU/t|g 
m> ®3{z:^i-ai«9-efeo7Co iH 3 £ 9 , ^pHillt P H5. 0-10. 
0-efeofc 0 

(5) 

lOOmMD^'J^ift ( P H8. 0) &J^T\ #I*tl 0^M 
(6) 

t7775'^G-2 0 0£/flV^;&7Ay/u«afift '< 0 . 1M 
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mt-T Y )) ->A^5 OmM!) V £ Ai^®^) -fts*-* )Vff )V\ 0/2 

0 m^M^±W &r.33V^<5 SDS— PAGE^fJli: 9 ^^f-Jt&^&fco ^ 

^0^^-dri/y-ifO^#«, ZrtL^ft, ^8 8, 0 0 0 (^fctiiSO ^ $J 4 
4, 000 (SDS-PAGE) T'feo7c 0 

(7) ^m^; 

#3B0§Hu #Ig(&«&#©£?B , T?S>54£IS2 000 — 3 6 059 OfRO!#i 
2001 — 24304 9^<DWM9fcmWL£fttclHm : £&^-rZ> 0 -^U-C, #0! 
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m $ 0 ts a 

( b ) mm p H : 7 . 5 ~ 8 . 5 

(c) ^^pHtOfgffl : 5 . 0~10. 0 

(d) f^mMU(Di^m : 4 0°C~5 0°C 

(e) m^te : 5 0°C, 1 0^©»1T'8 0%EU:i&t&25# 

( f ) : JKl 8 8 , 0 0 0 (^»3fl) , D44, 000 (SDS-PAG 

E) 

(2) £CT<£> (a) , (b) Xtt (c) h^7$;i^^-1f 

( a ) @a?u#-5§- 2 $ ti/o t ^ / mss^J^ ^ * 5 * w^f, 

(c) e2fl#-*2-C*3*i/5T5 8 0 %^±^Pttlr/Tt7 5y t 

(3) tAT^ (a) , (b) Xtt (c) OfrI^7;U^ h ^7 5 / 
y-^ttSrWi-S^ y/^S^^- Ki" 55t^o 

(a) BB2?0#-§-2 t?*$H5T5 / MB?0^ <b & 5 * fto 

(b) SB^##2^&£ft5T^ yMB?!Ui:*3Vvt\ l*^fi©7$;S^ 
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(c) E2F0##2T*Sft5T$ sm&mk 8 0%J^±^H4^*tT^y|| 

(4) J^T© (a) , (b) Xtt (c) ©DNAi»5>ft5i^. 

(b) BB^J##4^*$ix5^iB^3& i b?a:5DNA©^XI4 J Er05*>©l 5 

(c) IB^Jf ^ 4 T'l $ ^5 tSIB^iJ^ ^ 5 D N A ©MX li^: © H © 1 5 

( 5 ) If 3 Xte 4 mUgKOmte* Sr^^ '^-DNA fcfl&A U fc r i £ 4## £ 

(6) »^-5|B*©«a«I^DNA*^tp^««tlfe*Xtt^$r*A#. 

(7) »**61B*©»««i*#Xtt^K3llA#«r#«*!:#*.U, 
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SEQUENCE LISTING 

<110> Kikkoman Corporation 

<120> Novel f ructosy l-amino acid oxidase 

<130> PH-1294-PCT 

<140> 
<141> 

<150> JP 2000-360590 
<151> 2000-11-28 

<150> J P-2001 -243049 
<151> 2001-08-10 

<160> 14 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 372 
<212> PRT 

<213> Corynebacter ium sp. 
<400> 1 

Met Ser Ser Thr Ala Thr Lys His Val Ala Val Me Gly Gly Gly lie 
15 10 15 
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Leu Gly Val Ser Thr Ala Val His Leu Leu Arg Gin Gly Ala Thr Val 
20 25 30 

Thr Leu Leu Thr Glu Gin Gly Leu Ala Ser Glu Ala Thr Gly Arg Ser 
35 40 45 

Leu Ser Trp Leu Asn Ser Ala Gly Glu Arg Ser Thr Pro Tyr His Gin 
50 55 60 

Leu Arg lie Ala Gly Val Asp Arg Tyr Arg Thr Leu Phe Ala Ala Asp 
65 70 75 80 

Pro Ser Arg Glu Trp Leu Gin Phe Gly Gly Gly Leu Met Trp Asn Ala 
85 90 95 

Ala Gly Glu Ser Glu Val Thr Lys Ala Arg His Ala Tyr Glu Lys Ser 
100 105 110 

Me Gly Tyr Asp Ser. Gin Leu Leu Ala Pro Glu Glu lie Gly Ser Val 
115 120 125 



Thr Pro Gly Me Asp Ala Ser Ala Val Pro Glu Asn Ala lie Phe Asn 

130 135 140 

Pro Gly Glu Gly Trp Val Ser Leu Pro Asp Leu Val Asn Phe Leu Met 

145 150 155 160 

Glu Glu Phe His Ala Leu Gly Gly Gin Leu Val Leu Asn Ala Gly Lys 
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175 



Ala Ser Val Met Val Glu Gly Gly Arg Ala Thr Ala Val Glu Thr Ala 
180 185 190 

Thr Gly Glu Thr Tyr Pro Ala Asp Ala Val Leu Val Ala Cys Gly Ala 
195 200 205 

Ala Thr Pro Ala Val Val Lys Pro Leu Gly Val Glu Me Pro Asn Gly 
210 215 220 

Ser Pro Val Ser Met Leu Val Val Thr Lys Pro Val Glu His Gin Val 
225 230 235 240 

Ala Ala Val Met Asn Thr Pro Arg Ala Ala Val Arg Pro Asn Pro Gly 
245 250 255 

Asn Thr Phe Ala Leu Asp His Asp Trp Tyr Glu Gly His lie Thr Glu 
260 265 270 

His Ala Asp Gly Ser Phe Thr lie Pro Asp Asp Val Val Gin Glu Leu 
275 280 285 

Ala Asp Glu Ser Ser Lys Leu lie Ala Gly Asn Pro Glu Leu Lys Pro 
290 295 - 300 

Ala Ser Trp Lys lie Gly Tyr Lys Pro lie Pro Gly Asp Gly Glu Pro 
305 310 315 320 
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Val Phe Gly Glu Leu Gl y Arg Val Pro Gly Cys Phe Val Ala Phe Thr 
325 330 335 

His Ser Gly Ala Thr Leu Gly Leu lie Ala Gly Glu Leu Leu Ser Gly 
340 345 350 

Glu He Leu Thr Gly Asp Lys His Pro Met Phe Ala Thr Phe Arg Pro 
355 360 365 

Gly Arg Phe Ser 
370 



<210> 2 
<211> 372 
<212> PRT 

<213> Corynebacterium sp. 
<400> 2 

Met Ser Ser Thr Ala Thr Lys His Val Ala Val lie Gly Gly Gly lie 
15 10 15 

Leu Gly Val Ser Thr Ala Val His Leu Leu Arg Gin Gly Ala Thr Val 
20 25 30 

Thr Leu Leu Thr Glu Gin Gly Leu Ala Ser Glu Ala Thr Gly Arg Ser 
35 40 45 

Leu Ser Trp Leu Asn Ser Ala Gly Glu Arg Ser Ala Pro Tyr His Gin 
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50 " 55 60 

Leu Arg lie Ala Gly Val Asp Arg Tyr Arg Thr Leu Phe Ala Ala Asp 
65 70 75 80 

Pro Ser Arg Glu Trp Leu Gin Phe Gly Gly Gly Leu Met Trp Asn Ala 
85 90 95 

Ala Gly Glu Ser Glu Val Thr Lys Ala Arg His Ala Tyr Glu Lys Ser 
100 105 110 

lie Gly Tyr Asp Ser Gin Leu Leu Ala Pro Glu Glu lie Gly Ser Val 
115 120 125 

Thr Pro Gly Me Asp Ala Ser Ala Val Pro Glu Asn Ala lie Phe Asn 
130 135 140 

Pro Gly Glu Gly Trp Val Ser Leu Pro Asp Leu Val Asn Phe Leu Met 
145 150 155 160 

Glu Glu Phe His Ala Leu Gly Gly Gin Leu Val Leu Asn Ala Gly Lys 
165 170 175 

Ala Ser Val Met Val Glu Gly Gly Arg Ala Thr Gly Val Glu Thr Ala 
180 185 190 

Thr Gly Glu Thr Tyr Pro Ala Asp Ala Val Leu Val Ala Cys Gly Ala 
195 200 205 
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Ala Thr Pro Ala Val Val Lys Pro Leu Gly Val Glu lie Pro Asn Gly 
210 215 220 

Ser Pro Val Ser Met Leu Val Val Thr Lys Pro Val Glu His Gin Val 
225 230 235 240 

Ala Ala Val Leu Asn Thr Pro Arg Ala Ala Val Arg Pro Asn Pro Gly 
245 250 255 

Ser Thr Phe Ala Met Asp His Asp Trp Tyr Glu Gly His lie Thr Glu 
260 265 270 

His Ala Asp Gly Ser Phe Thr lie Pro Asp Asp Val Val Gin Glu Leu 
275 280 285 

Ala Asp Glu Ser Ser Lys Leu lie Ala Gly Asn Pro Glu Leu Lys Pro 
290 295 300 

Ala Ser Trp Lys lie Gly Tyr Lys Pro lie Pro Gly Asp Gly Glu Pro 
305 310 315 320 

Val Phe Gly Glu Leu Gly Arg Val Pro Gly Cys Phe Val Ala Phe Thr 
. 325 330 335 

His Ser Gly Ala Thr Leu Gly Leu lie Ala Gly Glu Leu Leu Ser Gly 
340 345 350 

Glu He Leu Thr Gly Asp Lys His Pro Met Phe Ala Thr Phe Arg Pro 
355 360 365 
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Gly Arg Phe Ser 
370 

<210> 3 
<211> 1116 
<212> DNA 

<213> Corynebacterium sp. 
<400> 3 

atgtcctcca ccgctaccaa gcatgtcgcc 
accgccgtcc acctgctccg ccaaggcgca 
gccagcgaag ccacgggccg gtccttgtcc 
ccctatcacc agctgcgcat cgctggcgtt 
cccagccggg aatggttgca gttcgggggc 
gaggtcacca aagcccggca cgcctacgag 
gcccctgaag aaatcggctc ggtcacgcca 
gcaatcttca atcctggcga gggctgggtc 
gaggaattcc acgccctggg cggccagttg 
gtcgagggcg gccgggctac cgcggtcgaa 
gccgttctcg tagcctgcgg tgccgcgacg 
ataccgaacg gttccccggt ctccatgctg 
gcggcagtga tgaatacgcc gcgcgctgcc 
ttggatcacg actggtatga agggcacatc 
ccggatgatg tcgtccagga attggcagac 
gagctcaagc cggcatcgtg gaagatcggt 
gtcttcgggg aactcggccg agtaccgggc 
accctgggcc tcatcgcagg cgaattgctc 



gtcattggcg gcggcatcct 


gggcgtctcc 


60 


acagtcaccc tcttgaccga 


acagggcctc 


120 


tggctcaact ccgccgggga 


acgctccact 


180 


earrsctacc ccac£ct£tt 


cgccgccgat 


240 


gggctcatgt ggaacgccgc 


cggggaaagt 


300 


aagtccatcg gctacgactc 


ctaactgctg 


360 


ggcatcgacg ccagtgccgt 


cccggagaac 


420 


agcctgccgg acctggtgaa 


cttcctgatg 


480 


gtcctcaacg caggtaaagc 


ctcggtgatg 


540 


accgccaccg gtgaaaccta 


ccccgcggac 


600 


ccggccgtcg taaaaccgct 


cggggtcgag 


660 


gttgttacca agcccgtgga 


gcaccaggtc 


720 


gtgcgaccca atccgggtaa 


cacttttgct 


780 


actgagcacg cggacggttc 


gttcaccatc 


84fl 


gagtcatcca agctgatcgc 


aggaaac-ccc 


900 


tacaagccga tcccgggcga 


cggcgaacca 


960 


tgcttcgtgg ctttcaccca 


ctcaggtgcc 


102X) 


tccggggaga tcctgacggg 


ggacaagcac 


1080 



7/1 3 



BNSOOCID: <WO 024A387A1_I_> 



WO 02/44387 PCT/JP01/10167 

cccatgttcg ccacgttccg gccgggccgg ttctcc 1116 



<210> 4 
<211> 1116 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f icial \y 
Synthesized Sequence 

<400> 4 

atgagcagca ctgctaccaa acatgtggcg gttattggtg gaggtattct gggtgttagc 60 
actgcggttc atctgctgcg tcaaggtgca actgttaccc tgctgaccga acagggtctg 120 
gcgagcgaag cgaccggtat atccctgtcc tggctcaact ccgccgggga acgctccgct 180 
ccctatcacc agctgcgcat cgctggcgtt gaccggtacc gcacgctgtt cgccgccgat 240 
cccagccggg aatggttgca gttcgggggc gggctcatgt ggaacgccgc cggggaaagt 300 
gaggtcacca aagcccggca cgcctacgag aagtccatcg gctacgactc ccaactgctg 360 
gcccctgaag aaatcggctc ggtcacgcca ggcatcgacg ccagtgccgt cccggagaac 420 
gcaatcttca atcctggcga gggctgggtc agcctgccgg acctggtgaa cttcctgatg 480 
gaggaattcc acgccctggg cggccagttg gtcctcaacg caggtaaagc ctcggtgatg 540 
gtcgagggcg gccgggctac cggcgtcgaa accgccaccg gtgaaaccta ccccgcggac 600 
gccgttctcg tagcctgcgg tgccgcgacg ccggccgtcg taaaaccgct cggggtcgag 660 
ataccgaacg gttccccggt ctccatgctg gttgttacca agcccgtgga gcaccaggtc 720 
gcggcagtgc tgaatacgcc gcgcgctgcc gtgcgaccca atccgggtag cacttttgcc 780 
atggatcacg actggtatga agggcacatc actgagcacg cggacggttc gttcaccatc 840 
ccggatgatg tcgtccagga attggcagac gagtcatcca agctgatcgc aggaaacccc 900 
gagctcaagc cggcatcgtg gaagatcggt tacaagccga t-cccgggcga cggcgaacca 960 
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gtcttcgggg aactcggccg agtaccgggc tgcttcgtgg ctttcaccca ctcaggtgcc 1020 
accctgggcc tcatcgcagg cgaattgctc tccggggaga tcctgacggg ggacaagcac 1080 
cccatgttcg ccacgttccg gccgggccgg ttctcc 1116 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Sequence 

<400> 5 

tatgagcagc actgctacca aaca 24 

<210> 6 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Sequence 

<400> 6 

tgtggcggtt attggtggag gtattctggg tgttagca 38 
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<210> 7 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Sequence 

<400> 7 

ctgcggttca tctgctgcgt caaggtgcaa ctgttaccct gc 42 



<210> 8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArt i f icial ly 
Synthesized Sequence 

<400> 8 

tgaccgaaca gggtctggcg agcgaagcga ccggta . 36 



<210> 9 
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<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art i f i ci a I ly 
Synthesized Sequence 

<400> 9 

accaataacc gccacatgtt tggtagcagt gctgctca 

<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Sequence 

<400> 10 

gcagcagatg aaccgcagtg ctaacaccca gaataccacc 

<210> 11 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> 



Description of Artificial Sequence: Art i f i c i a 1 1 y 



Synthesized Sequence 



<400> 



11 



gaccc 



tgttc ggtcagcagg gtaacagttg caccttgac 



<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Sequence 

<400> 12 

gatctaccgg tcgcttcgct cgcca 25 

<210> 13 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f icially 
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Synthesized Sequence 



<400> 13 

gaagccacgg gcggatccct gtcctggctc aactccgcc 



<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Sequence 

<400> 14 

gggaattcca tatgctagga gaaccggccc ggccggaa 



BNSDOCID- <WO 024A387A1J_> 



13/13 



INTERNATIONAL SEARCH REPORT 


Intemational application No. 




PCT/JP01/10167 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/77, C12N15/09, C12N9/06 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12N15/00-15/90, C12N9/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN) , BIOS IS (DIALOG) , WP I (DIALOG) 
SwissProt/PIR/GeneSeq, Genbank/EMBL/DDBJ/GeneSeq 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



JP 11-155579 A (Kikkoman Corporation) , 

15 June, 1999 (15.06.1999) (Family: none) 

JP 61-268178 A (Noda Sangyo Kagaku Kenkyusho) , 
27 November, 198.6 (27.11.1986) (Family: none) 



2-7 
1 

1-7 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



"O" 



Special categories of cited documents: "T 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing M X" 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other M Y W 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later "& w 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 January, 2002 (09.01.02) 


Date of mailing of the international search report 
22 January, 2002 (22.01.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210<second -sheet) (July 1992) 



BNSDOCID: <WO_ 



_0244387A1 J_> 



a. $sw©*i-*#»©5MH (hrwismk (ipo ) 

Int. Cl 7 C12N15/77, C12N15/09, C12N9/06 



pct/j po 1/10 1-6 7 



«3!E*f?-9*:*/MR*» (BWHPiWMK (IPC) ) 
Int. Cl 7 C12N15/00-15/90. C12N9/06 



CA(STN), BIOSIS (DIALOG), WPI (DIALOG) 
SwissProt/PIR/GeneSeq, Genbank/EMBL/DDBJ/GeneSeq 



3lffl:sclfc© 



iS:fc©f5B©*-%- 



X 
A 



JP 11-155579 A OSp-ya— 1999.06.15 

r 5 y -ft U 

JP 61-268178 A (SStHft^M) 1986.11.27 



2-7 



t>© 

rpj BHEtiUKBDir-C* «>oi*«o±»©ffltift5llW 



©3g#i© «>i- § I JB-t- 5 & © 
rxj WfcBffiiroabssaft-efcoT, iss£:sti!fc©3>--c-sii33 

r&j i-/<f^H7r5!)-Xt 



0 9. 0 1. 0 2 



22.01.02 



[g|!gfS3£M©£*fcS.TJ ? fc-C5te 

B*S#SfJf (ISA/JP) 
W!E** 100-8915 



4B 3 0 3 7 



03-3581-1101 



3448 



«KP CT/ I S A/2 1 0 t*2^-i>) (I 9 98#7fl) 



BNSDOCID: <WO_ 



_0244387A1_L> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
pfFADED TEXT OR DRAWING 
CJ^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
lY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 
C^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ^ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




